Preventive administration of intravenous N-acetylcysteine and development of tolerance to isosorbide dinitrate in patients with angina pectoris.
Development of tolerance to organic nitrates may be related to depletion of sulfhydryl groups in vascular smooth muscle. N-Acetylcysteine (NAC), a sulfhydryl donor, has been reported to potentiate the effect of nitroglycerin and reverse tolerance in humans. However, its ability to prevent or delay the development of nitrate tolerance in patients with angina pectoris has not been established. Ten patients with stable angina pectoris were treated with intravenous isosorbide dinitrate (ISDN; 5 mg/hr) combined with NAC (2 g i.v. over 15 minutes followed by 5 mg/kg/hr) or matching placebo for 30 hours in a double-blind, randomized, crossover study with a washout interval of 8 days. Bicycle exercise tests were performed before and at 1 1/2, 8, 20, 24, and 30 hours after start of treatment. After 24 hours of infusion, exercise parameters were not significantly different from pretreatment values (p greater than 0.05) during ISDN plus placebo, indicating development of tolerance to ISDN. In contrast, time to onset of angina, time to 1-mm ST segment depression, and total amount of ST segment depression were still significantly improved after 24-hour infusion of ISDN plus NAC (p less than 0.05). In addition, compared with placebo, a significant difference (p less than 0.05) in favor of NAC was observed regarding time to angina (507 +/- 63 versus 445 +/- 69 seconds, mean +/- SEM), time to 1-mm ST segment depression (435 +/- 43 versus 407 +/- 45 seconds), and total ST segment depression (1.8 +/- 0.9 versus 3.1 +/- 0.4 mm). These results suggest that infusion of high doses of NAC in combination with ISDN for 30 hours affects and partially prevents the development of tolerance to antianginal effects normally observed during infusion with ISDN.